A method using micro-fiber glass filters (8-,im 
As regards public health hazards, one basis for estimating risk is the demonstration of potentially pathogenic agents in water. In some countries, bacterial standards have been instituted for recreational waters; for example, the European guidelines are that such waters should be free of Salmonella in 1 liter and enterovirus in 10 liters. We have recently demonstrated that Salmonella can be concentrated by adsorption at pH 3.5 and elution at pH 9.5 from micro-fiber glass filters in the laboratory (1) . It was expected that this technique, once used in the field, would allow for simultaneous concentration of both Salmonella and enterovirus from one water sample. Here we report field investigation results, confirming that indigenous Salmonella and viruses can be concentrated simultaneously at pH 3.5. Surface waters were sampled at weekly intervals in January 1979 from the Meurthe River, 8 km south of the city of Nancy (population, 300,000). During this period, water characteristics were as follows: pH, 7.7 to 8.1; suspended matter, 14 to 52 mg/liter; total coliforms, 49,300 to 228,000/100 ml (mean = 102,500/100 ml); and fecal coliforms, 5,800 to 62,200/100 ml (mean = 25,100/100 ml).
The experimental procedure is a two-step technique and has been previously described (1) . Briefly, 21-liter water samples were vigorously agitated and divided into three parts: 1 liter, 10 liters, and 10 liters. The 1-liter sample was subjected to direct testing for Salmonella. Each of the 10-liter samples, one of which had been acidified to pH 3.5 under constant agitation, was filtered separately through an epoxy-fiber glass filter tube, 63-mm long (type C, 8-,um porosity; Balston Inc., Lexington, Mass.) at a flow rate of 100 liters/h. Elution of the retained microorganisms was achieved with an improved method: the filters were cut and quickly blended with 100 ml of sterile 3% beef extract (Difco Laboratories, Detroit, Mich.) solution (pH 3.5) at 20,000 rpm for 2 min.
Salmonella testing was conducted as follows. The 1-liter sample and 50 ml of the blended filters were inoculated, directly and after appropriate dilutions, into Leifson selenite enrichment broth (E. Merck AG, Darmstadt, Germany). After a 48-h incubation at 37°C, all dilutions were streaked onto Hektoen enteric agar (Oxoid Ltd., London, England) plates and then incubated for 24 to 48 h at 37°C. Salmonella presence was ascertained by typical colonies and biochemical assays (O-nitrophenyl-,f-D-galactopyranoside negative, H2S positive, glucose positive). Serological identifications were conducted by Le Minor (Institut Pasteur, Paris, France). The number of Salmonella was calculated directly from the decimal dilutions, given typical and confirmed colonies.
For the virus testing, the remaining 50 ml of blended filters was centrifuged (10,000 x g for 10 min). The supernatant was decontaminated by CHCl3 and inoculated into BGM cells for virus titration. Quantitative determination was done (2) by inoculating three replicates of each dilution. The results were expressed as most probable number of cytopathogenic units (MPNCU).
Quantitative results are shown in (4) . On the other hand, our results demonstrated that filtration at a natural pH (pH 8 for these five samples) allowed, in several cases, for a good recovery of the microorganisms. This was unexpected in the case of the viruses, as it has been observed that acidification to pH 3.5 enhances virus adsorption (5). One explanation is that solids-associated viruses (6) are easily retained by the 8-,um-porosity filters. For Salmonella, mechanical retention of the bacteria in the epoxy-micro-fiber glass labyrinth is important, whatever the pH (1); however, solids-associated bacteria might also be present.
Salmonella seroagglutination yielded some interesting information (Table 2 ). S. typhimurium, S. paratyphi B, S. panama, S. derby, and S. give were concentrated at pH 3.5, even though some of these serotypes have been determined to be extremely susceptible to pH 3 concentrations. This suggests a great heterogeneity in the aquatic media, as was previously observed for viruses (J. M. Foliguet, J. C. Block, Ph. Hartmann, and J. C. Joret, Abstr. Int. Congr. Virol. 4th, The Hague, The Netherlands, 1978), and that environmental studies must, therefore, be conducted with analyses of several consecutive samples (taken at the same time) rather than one dip sample.
The volume of the samples cannot be chosen a priori; it depends on the concentration of the microorganisms in the water. However, 10 liters of surface water is easy to sample and, moreover, larger volumes can determine saturation of adsorption sites.
To sum up, adsorption at pH 3.5 to microfiber glass filters (8-,um porosity) as described here offers a rapid, effective, quantitative, and relatively inexpensive method for simultaneous concentration of Salmonella and enterovirus. Recreational water quality can thus be moni-tored for two parameters from a single concentration.
